THE capacity to down-regulate the production of IL-8 by LPS-activated Altogether, our data demonstrate that IL-13 is able to inhibit LPS-induced IL-8 production by human PMN, although IL-IO remains the most active anti-inflammatory cytokine. Despite the capacity of IL-4, IL-IO, and IL-13 to limit the production of TNFz-induced IL-8 in a whole blood assay, none was able to inhibit this production when studying isolated human polymorphonuclear cells.
Introduction
Inflammation is characterized by a complex interaction of pro-and anti-inflammatory mediators. A favourable balance leads to a recovery of homeostasis while an unfavourable balance, associated with an exacerbated release of proinflammatory cytokines, leads to deleterious effects. Individual background seems to govern this equilibrium. In man, for example, it is known that a great heterogeneity exists between individuals in terms of their levels of production of TNFcz by LPS-stimulated monocytes. Similarly, the capacity to produce the Th2 cytokines, including the anti-inflammatory IL-4 and IL-IO cytokines, rather than the Thlderived cytokines which include the pro-inflammatory interferonq,, seems to be genetically determined. 2 Furthermore, the sensitivity of target cells to cytokine signals constitutes another 3 level of heterogeneity. The capacity of IL-4, IL-1 O, IL-13 and TGF to inhibit the synthesis of pro-inflammatory cytokines by activated monoces/macrophages has been well estab- 4 7 lished.-However, the mononuclear phagocytes are not the unique source of IL-1, TNFcz, The up-and down-regulation of TNF-induced IL-8 production by PMN has been rarely studied. 34 Interestingly, none of the tested antiinflammatory cytokines were able to inhibit the production of IL-8 by PMN when TNFc was used as the stimulus. This observation seems to be linked to an intrinsic property of PMN since IL-10, IL-4 and IL-13 were able to significantly inhibit the IL-8 production by whole blood cells activated by TNFcz (data not shown). However, IL-4 and IL-IO can modulate some PMN functions when activated by TNFcz. Indeed, we have previously shown that IL-lra production by TNFcz-activated PMN could be up-regulated by these cytokines. 37 As shown in Table 3 , the down-regulation of IL-8 production by PMN by the so-called anti-inflammatory cytokines, as well as the up-regulation of IL-lra production is dependent on the nature of the triggering signal and these modulations are not correlated. Thus, the modulation of the cytokine production by IL-4, IL-IO or IL-13 is dependent on the nature of the stimuli. In addition, the nature of the activated cells play a crucial role as illustrated by the fact that IL-4 and IL-10 which are well known to inhibit the LPS-induced IL-8 production by monocytes-macrophages, [4] [5] [6] [7] enhance it when acting on endothelial cells. 39 We have also investigated the simultaneous action of LPS andTNFc on IL-8 production, particularly since PMN in infectious sites may well be exposed to both agents. In these experimental conditions, only IL-10 retained its ability to inhibit the IL-8 production by activated PMN, whereas IL-4 was far less active and IL-13 had no more inhibitory activity. However the inhibitory effect of IL-IO was far less pronounced than when LPS was used alone as a stimulus (48-58% vs 83% inhibition).
A significant amount of cell-associated IL-8 was also observed in the PMN culture, which regularly exceeded that found in the supernatants. The presence of IL-8 in lysates of activated PMN might be explained by the presence of receptor-bound and by the presence of IL-8 in the intracellular compartments, resulting from secretory mechanisms and/or following the rapid internalization of the cytokine bound to its receptors. 4 As shown by Kuhns and Gallin, the accumulation of IL-8 within PMN is localized to a subcellular fraction of heterogenous light membranous organelles. 41 In addition, the authors suggested that IL-8 accumulation was under translational control.
The fact that the anti-inflammatory cytokines had a minor effect on the cell-associated form of IL-8 suggests that most of its detection corresponds to the rapid internalization of surrounding IL-8 which is still present in the culture medium, independently of the presence of IL-4, IL-IO or IL-13.
In conclusion this is the first report on the ability of IL-13 to down-modulate the production of IL-8 by LPS-activated PMN in comparison with the other anti-inflammatory cytokines. In addition, we showed an individual responsiveness to the inhibitory activity of IL-4 and IL-13 on IL-8 production by LPS- 
